Templated growth of calcium phosphate on tyrosine derived microtubules and their biocompatibility.
Microtubular structures were self-assembled in aqueous media from a newly synthesized bolaamphiphile, bis(N-alpha-amido-tyrosyl-tyrosyl-tyrosine)-1,5-pentane dicarboxylate. In order to increase the biocompatibility of the microtubules, they were functionalized with the peptide sequence GRGDSP. Further, calcium phosphate nanocrystals were grown on the microtubules. In some cases, collagen was added in order to mimic the components of natural bone tissue. The biomaterials obtained were characterized via transmission electron microscopy (TEM), atomic force microscopy (AFM), IR, and energy dispersive X-ray spectroscopy (EDX) analyses. The biocompatibility of the calcium phosphate-coated microtubules was studied by conducting in vitro cell-attachment, cell-proliferation and cytotoxicity studies using mouse embryonic fibroblast (MEF) cells. The studies revealed that the biomaterials were found to be non-toxic and biocompatible. The functionalized tubular assemblies coated with calcium phosphate nanocrystals mimic the nanoscale composition of natural bone and may potentially support bone in-growth and osseointegration when used in orthopaedic or dental applications.